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May 20, 2008 
> 1.67 AND 1.182 TO PLACE 



SUPPLEMENTAL DECLARATION AND SWORN STATEMENT IN FILE 
Sir: 

Pursuant to 37 C.F.R. §§ 1.67 and 1.182, patentees and their assignee 
(hereafter, "Petitioners") hereby petition that the Second Supplemental Declaration 
of Jehyoung Lee and the Supplemental Sworn Statement of Dae Sul Shim be placed 
in the file of U.S. RE38,868 ("the '868 Reissue Patent"), which reissued on 
November 8, 2005 from U.S. reissue application 09/118,824 ("the '824 Reissue 
Application"). 



Attorney Docket No. 0465-1984PUS1 
Application No. 09/1 18,824 

If, for some reason, the Petition under 37 C.F.R. § 1.182 is dismissed or not 
granted, please treat this as a Petition pursuant to 37 C.F.R. § 1.183, wherein 
Petitioners hereby petition that the Second Supplemental Declaration of Jehyoung 
Lee and the Supplemental Sworn Statement of Dae Sul Shim be placed in the file of 
the '868 Reissue Patent. 

Petitioners currently have another Petition Under 37 C.F.R. §§ 1.67 and 
1.182 To Place Supplemental Declarations And Sworn Statements In File pending 
before the U.S. Patent and Trademark Office ("U.S.P.T.O."), which was filed on 
March 17, 2008. That petition also concerns the '868 Reissue patent. 

By this Petition, Petitioners seek to submit the above-referenced Second 
Supplemental Declaration of Jehyoung Lee, one of the co-inventors of the '868 
Reissue Patent, because Quanta Computer Inc. and Quanta Computer USA, Inc., 
defendants in LG Electronics v. Quanta Computer Inc., et. al, Civ. Action No. 07-C- 
0361, a case pending in the Western District of Wisconsin in which the '868 Reissue 
Patent is a patent-in-suit, assert that Mr. Lee did not properly "review" the '824 
Reissue Application at the time he authorized his signature on the Combined Reissue 
Declaration and Power of Attorney for the '824 Reissue Application (the "Reissue 
Declaration"). However, even though Mr. Lee did not physically review the '824 
Reissue Application, Mr. Lee nonetheless understood and approved the content of 
the '824 Reissue Application at the time he authorized his signature, and he believed 
in good faith that he had a sufficient understanding of the '824 Reissue Application 
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to authorize that the Reissue Declaration be signed on his behalf. The Second 
Supplemental Declaration of Mr. Lee indicates that such procedure was undertaken 
by Mr. Lee in good faith and without any intent to deceive the U.S.P.T.O. 

Petitioners also seek to submit the above-referenced Supplemental Sworn 
Statement of Dae Sul Shim, who was the employee of the assignee involved in the 
preparation and filing of materials related to the '824 Reissue Application, and who 
received authorization by Mr. Lee to sign the Reissue declaration on Mr. Lee's 
behalf. The Supplemental Sworn Statement of Mr. Shim indicates that Mr. Shim 
believed in good faith that Mr. Lee had sufficiently "reviewed and understood] the 
contents of the ['824] reissue application including original claims 1-22 and newly 
submitted claims 23-58," as stated in the Reissue Declaration, and Mr. Shim did not 
intend to deceive the U.S.P.T.O. at the time that Mr. Shim had Mr. Lee's name 
applied to the Reissue Declaration on Mr. Lee's behalf. 

The Second Supplemental Declaration of Jehyoung Lee and Supplemental 
Sworn Statement of Dae Sul Shim set forth the facts and circumstances in which the 
Reissue Declaration was understood and approved by Mr. Lee, and Petitioners, in an 
observance of good faith and candor, petition to have the Second Supplemental 
Declaration and Sworn Statement placed in the '868 Reissue Patent file wrapper. 

Although there are no regulations or provisions specifically directed to the 
filing of supplemental declarations and sworn statements of the type attached hereto, 
Petitioners respectfully note that a similar petition was filed with the U.S.P.T.O. 
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under the facts set forth in Ajinomoto Co., Inc. v. Archer-Daniels-Midland Co., 
228 F.3d 1338, 1344 (Fed. Cir. 2000), and that procedure was acknowledged by the 
U.S. Court of Appeals for the Federal Circuit in that case. 1 In Ajinomoto, the 
patentee discovered during litigation that not all of the inventors personally signed 
declarations that were submitted during prosecution. See id. Instead, some of the 
inventors authorized others to sign on their behalf. See id. Upon this discovery, the 
patentee filed with the U.S.P.T.O. a supplemental declaration that contained the true 
signatures of the inventors, along with a petition to the Commissioner of Patents and 
Trademarks pursuant 37 C.F.R. §§ 1.67 and 1.182 requesting that the U.S.P.T.O. 
place the supplemental declaration in the patent's file wrapper. See Ajinomoto Co., 
Inc. v. Archer-Daniels-Midland Co., 1998 U.S. Dist. LEXIS 3833 at 24 (D. Del. 
1998). In affirming the district court's finding that the patent-in-suit was valid, the 
Federal Circuit took into consideration the patentee's supplemental declaration, 
which stated that the procedure followed for the prior declarations, wherein some of 
the inventors authorized others to sign on their behalf, "was the result of a lack of 
knowledge of the technical requirements of U.S. patent law and was made without 
deceptive intent." See Ajinomoto, 228 F.3d at 1344. Petitioners seek to utilize 
procedures similar to those used by the applicant in Ajinomoto. 

1 Petitioners take this opportunity to rectify the statement made in its March 17, 2008 Petition that the 
petition filed in the Ajinomoto case "was granted" by the U.S.P.T.O. Even though the Federal Circuit 
relied on statements made in the submitted declarations to conclude that the patent-in-suit was valid, 
the Court did not mention the disposition of the petition enclosing the declarations, and, at this time, 
Petitioners are unable to confirm whether that petition was granted by the U.S.P.T.O. Ajinomoto, 
228 F.3d 1344. 
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This Petition is accompanied by: 

(1) The Supplemental Declaration of Jehyoung Lee, dated May 1 5, 2008; 

(2) The Supplemental Sworn Statement of Dae Sul Shim, dated May 15, 

2008; 

(3) Authorization to charge $400.00 to Deposit Account No. 022448 in 
payment of the petition fee set forth in 37 C.F.R. § 1.17(f). The Director is also 
authorized to charge any other fees that may be required, or credit any overpayment 
to Deposit Account No. 022448 . 

Accordingly, Petitioners respectfully request that this Petition be granted and 
the above-identified Supplemental Declaration and Supplemental Sworn Statement 
be placed in the file of the '868 Reissue Patent. Early and favorable consideration of 
this Petition is respectfully requested. Please contact the undersigned at the 
telephone number below for any outstanding matters. 



May 20, 2008 Respectfully submitted, 

Esther H. Chong C5 
Registration No.: 40,953 

BIRCH, STEWART, KOLASCH & BIRCH, LLP 
81 10 Gatehouse Road 
Suite 100 East 
P.O. Box 747 

Falls Church, Virginia 22040-0747 
(703) 205-8000 
Attorney for Applicant 
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SECOND SUPPLEMENTAL DECLARATION OF JEH YOUNG LEE 

This Supplemental Declaration is supplemental to the Combined 
Declaration and Power of Attorney filed on April 13, 1994, which was filed in 
relation to U.S. application 08/227,281. This Supplemental Declaration is also 
supplemental to the Combined Reissue Declaration and Declaration of Attorney 
filed on July 20, 1998, the Supplemental Reissue Declaration filed on December 
20, 1999, the Supplemental Declaration For Reissue Patent Application To Correct 
"Errors" Statement filed on June 4, 2002, and the Supplemental Declaration of 
Jehyoung Lee filed with U.S. Patent and Trademark Office on March 17, 2008 with 
a Petition Under 37 §§ 1.67 and 1.182 To Place Supplemental Declarations and 
Swom Statements In File, each of which was filed in relation to U.S. reissue 
application 09/1 1 8,824. 
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I, Jehvoung Lee, declare as follows: 
My name, citizenship and residence are indicated below. 
I am a named co-inventor of U.S. RE38.868 ("the '868 Reissue Patent"), 
which reissued on November 8, 2005 from reissue application 09/1 1 8,824 {"the 
'824 Reissue Application"). The '868 Reissue Patent is a reissue of U.S. Patent 
5,587,789 ("the Original 789 Patent"), which issued from U.S. patent application 
08/227,281 ("the Original '281 Application"), and of which I am also a named co- 
inventor. 

In view of my prior review and understanding of the content and claims of 
the Original '281 Application, and in further view of the information Mr. Dae Sul 
Shim from LG Electronics, Inc. provided to me via email regarding the substance 
of the Combined Reissue Declaration and Power of Attorney for the '824 Reissue 
Application (the "Reissue Declaration"), I understood and approved the content of 
the '824 Reissue Application when I authorized Mr. Shim to have my name signed 
on the Reissue Declaration on my behalf in July 1 998. 

I have been informed that Quanta Computer Inc. and Quanta Computer 
USA, Inc., defendants in LG Electronics v. Quanta Computer Inc., et. al, Civ. 
Action No. 07-C-0361, a case pending before the Western District of Wisconsin in 
which the '868 Reissue Patent is a patent-in-suit, assert that I did not properly 
"review" the '824 Reissue Application. I disagree. In July 1998, when I authorized 
signature, I believed in good faith that I had a sufficient understanding of the '824 
Reissue Application to authorize Mr. Shim to have the Reissue Declaration signed 
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on my behalf. By authorizing my signature without physically reviewing the '824 
Reissue Application, I did not intend to deceive the U.S. Patent and Trademark 
Office. To the extent my belief about what was required is incorrect, 1 have re-read 
and re-reviewed a physical copy of the '824 Reissue Application (attached hereto as 
Exhibit A), and 1 understand and approve its contents, including original claims 1- 
22 and the reissue claims 23-58. 

I further declare that all statements made herein of my own knowledge are 
true, and that all statements made on information and belief are believed by me to 
be true. These statements are made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of RE3 8,868. 



Jehyoung LEE 




Date:. 



Citizenship: 
Residence: 



Republic of Korea 

19608 Pruneridge Ave., Apt. # 9105 

Cupertino, C A 95014 
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(J7[ ABSTRACT 
An ipparattu and method for controlling recording and 
reproduction In a video cassette tape recorder are disclosed^ 
apparatus ii capable or. in a recording mode, separating 
sparine data fbrspeed-varied reproduction from compressed 
digital video signiis, reeording them on designated crack;, 
recording position information or the designated tracks on a 
control jraclc by an index head or recording position infor- 
mation of recording posidon-synehiwiwij bSoeto at the 
Halting portions or the designated trades reeorded'with the 
specific data, and in a speed-varied reproduction mode, 
controlling a capstan servo speed so as to maintain [he (ravel 
or i magnetic tape it a normal speed and periodically' or 
non-periodieally accelerate or decelerate it where specific 
data for varied-speed have been recorded periodically or 
non-periodically on predetermined portions of tracks, 
thereby making heads travel repeatedly at the normal speed 
and the high speed md thereby detect continuously the 



without any 

. . jn in picture quality, because or recording or the 
specific data for speed-varied reproduction ind the cootinu. 
ous Selection of die specific data in the speed-varied repro- 
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APPARATUS AND METHOD FOR 
CONTROLLING RECORDING AND 
REPRODUCTION IN DIGITAL VIDEO 
V CASSETTE TAPE RECORDER 



t BACKGROL/ND OF THE INVENTION 
I. Field of the invention 

The present invention relates to a circuit device and 
method for ebmrolfing recording and reproduction in a 



2. Description of the. Background Art 
For analog/digital converaion for converting an analog 
video Signal into a digital video signal and linear quuKiu- 
lion, a signal transmission rtic of about 100 Mega biu per 
second ii typically required: in the ease of a normal TV 
broadcast signal inch as NTSC, .5ECAM and PAL signals. 
On the other hand, a high definition TV (HDTV) signal with 
higher resolution then thiioftlienoniial TV broadcast signs! 
requires t signal transmission rate higher than 100 Mega 
bits. 

For achieving dm transmission in a limited transmission 
band, digitized video signals should be transmitted in the 
form compressed in accordance with the video data com- 
pression-techniaue. In the cue of digital cassette tape 
reeordcrs (digital VCRl) hiving a limitation on record 
bandwidth, signals recorded on i magnetic ape may be 
digital norm*! TV signals hiving the forni of compressed 
signals or digital HDTV signals having the fqrm of com- 
presaed signals. 

Referring w FIC. I, there is illustrated a conventional 
recording circuit for such a digital VCR. As shown in HG. 
1, the reconjing circuit includes an Interface I foreonverting 
a compressed digits! video signal into a signal having the 
recordable form, in interleaving and channel-dividing cir- 
cuit 2 for Interteaving «n output VI from the interface 1 in 
a predetermined form to reduce bunt error and channel- 
dividing it to be matched with the tens bandwidth of a 
recording channel, recording formatters 3A and 3B for 
respectively converting outputs V2 and V3 of the interleav- 
ing and channel-dividing circuit 2 to record formats etch 
Including i synchronous signal, an identification signal and 
redundancy bits for error correction codes, channel modu- 
lators 4A and 4fi for modulating outputs V4 aid VS of the 
recording formatters 3A and 3B, respectively, recording 
amplifier* SA and SB for amplifying outputs VS and V7 of 
the channel modulators OA and 4B, respectively, a drum 
poise generator 7 for outputting two pulses at every rotation 
of a head drum i caused by driving a dntm motor Ml, and 
switches SW1 and SW2 for performing their switching 
operaiiotu based on an output SWF from the drum pulse 
generator? to selectively transmit outputs VS and V9 of the 
recording amplifiers SA and SB to heeds HDl (or HD3) and 
HD2 (or HW), respectively. In HO. 1, the reference 
numeral 8 denotes a guide pin, 10 a pinch roller, and 9 a 
capstan adapted to be routed by a capstan motor M2. 

FIG, 2 is a blot* diagram illustrating a conventional 
reproduction circuit Br the digital VCR. As shown in FIG. 
2, the reproduction circuit includes reproduction amplifiers 
UA and 1LB Tor receiving output] from selected heads HOI 
(or HD3) and HD2 (or HD4) mounted on' the head drum « 
via the switches S Wl and S W2 switched in accordance with 
the output SWP from the drum pulse generator 1 and 
amplifying them, respectively, equa)tieh'l2A and 12B for 
compensating distortions of frequency characteristics of 
outputs V10 and VII of the reproduction amplified UA and 




HB, respeclively. channel dcmodulitort 13 A and 13B for 
demodulating outputs V12 and V13 of (he equiliiers 12A 
and 12B, respectively. sync-delecting and error-correcting 
circuits 14A mid [4B Tor detecting synchronous signals 
SYNC added in a recorded signal from the outputs VM and 
VIS of the channel demodulators 13A and 13B and correct- 
ing erron or the outputs V14 and VIS, respectively, deinter- 
lesving circuits ISA and 1SB rorcJeinlerlenving outputs V16 
and VI7 of the sync-deteetfog and error-correcting circuits 
14A and 14B into the original signal form, respectivf ly, a 
deformalter 16 for recovering output! VIS and V1J of the 
deinlerleaving circuits ISA and 1SB to the original signal 
form*, and an interface 17 for converting an output V20 of 
Ihe deformauer IS into a reproduced digital signal Vo and 
outputting it, 

• Now, operations of the conventional circuits will be 
described in conjunction with FIGS. I to fi. 

first, in a recordinj mode, a compressed H DTV signal or 
compressed normal TV signal Is applied to the interface 1 
which, in turn, conveflj the received signal into a signal VI 
capable of being recorded and reproduced. The signal VI is 
then interleaved into a predetermined form to reduce bum 
erron in the interleaving and eiiannel-dividing circuit 2 
which, in turn, outputs signals V2 ind V3 channel-divided 
so as to be matched with the bandwidth of the recording 

The outputs V2 and V3 from the interleaving and channel- 
dividing circuit I are applied to the recording formattecs 3 A 
and 3B and then added with synchronous signals SYNC, 
identification signals ID aad redundancy bin for error cor- 
rection codes ECC in the recording formatters 3A. and 3B. ' 
Resultant signals from the recording formatters 3A and 3B 
are then received in the channel modulators 4A and 4B 
which. In mm, output signals Vf and V7 matched with a 
predetermined recording format, respectively. The outputs 
V6 and V7 from the channel modulators 4A and 4B are 
applied to the recording amplifiers SA and SB which, in rum, 
amplify them, respectively. 

Outputs VS" and V9 from the recording amplifiers SA and 
SB are applied to selected heads HDI (or HD3J and KD2 (or 
HEW) via the switches SW1 and SW2 switched by th« output 
SWP from the drum pulse generator 7. jo that they are 
recorded on a magnetic tape in a recording format ahown in 

no. 3. 

[n this ease, the drum pulse generator 7 generates two 
pulses at every rotation of the head drum S driven by the 
drum motor Ml, 

Meanwhile, framea have a raked form of intrt-framts 
(I-frames) able to be independently decoded and predictive 
frames (p-frames) compressed by moving information of 
previous screen and unable to be independently decoded, in 
accordance with a video compression system for HDTV 
signals or an MPEO {Moving Picture Experts Oroup) sys- 
tem. Bit rate generated in each frame is non-uniform, « 
shown in FIG. S. 

In a reproduction mode, the magnetic tape travels by the 
rotation or (he capstan 9 caused by the capstan motor M2 
while being in contact wilh the head drum 6 rotating by Die 
driving force of the dtum motor Ml, Al (Wi time, the heads 
HDI (or HD3) and HDZ (or HIM) detect signal* on the 
magnetic tape and send them to the reproduction amplifier! 
11A and UB via the switches S W3 and SW4 switched by the 
Output S WP of the rtnjm pulse generator 1 7 t respectively. 

The signals received in the reproduction amplifiers 11A 
aad 11 B are amplified to a predetermined level and then sent 
to the equalizers UAand. 123 which, in rum, output signals 



VI J and V13 having compensated frequency characteristics, 
respectively. The signals V12 and V13 from [he equaliiers 
12A and 12B ire ihcn applied to the channel demodulators 
13A and 13B. respectively, so is to be demodulated. Outputs 
V14 and V15 from (lie channel demodulators 13A and 138 
are received ifl the syne-detecting and error-correcting cir- 
cuits HA and KB which, in turn, detect respectively 
synchronous signals SYNC and identification signals ID 
From synchronous block of the received signals and remove 
error components included in the data, 

Outputs V 16 and VU from the syne-detecting and error- 
correcting circuits I4A and WB are applied to the deinler- 
teavlng circuit ISA and 15B which, in turn, deisnerleave the 
signals Vld and VI7 and thereby generate signals VIS and 
V19 having the original signal forms, respectively. The 
signals Vlg and VI9*re received in the deformaner IS and 
thereby converted to the format having the signal form prior 
to recording. Signal V20 from the delbrmaKer 16 Is applied 
to the interface 17 which, in turn, generates a reproduced 
digital signal Vb. 

In a speed-varied reproduction, the rotation speed of-the 
head drum £ is kept constant while the travel of the magnetic 
tape is sccelerated. As a result, the heads HDI to HEW travel 
across (nclcs on the magnetic tape. The trice of the heads is 
shown in FIG, 3. Consequently, die detected signals have a 
discontinuous data form, namely, data burst with • magni- 
tude inversely proportional ro the travel speed of the mag- 
netic tape. 

In the die of ejtfsling analog VCRs.dita of one field are 
recorded in One track in the reproduction order. Aeeordicigty, 
regions ort tracks from which data are detected in the 
speed-varied reproduction mode are directly associated with 
reproduction regions of a corresponding Screen. Therefore, 
video reproduction in the speed-varied mode is passible 
even when i noise bar is generated due to data detected on 
an adjacent track. 

In the case of existing digital VCRi. however, data of one 
field are recorded in t plurality of tracks/as shown in FIG. 
3. As a result, reproduction bursts on adjacent tracks have no 
relation with the reproduction order. In this case, therefore, 
a frame memory and an addressing process for rearranging 
data detected are needed. Furthermore, there Is a problem of 
an inevitable mosaic-shaped distortion of small segments 
due to discontinuous detection of data bursts. 

For a video reproduction in the existing digital VCRs, 
data bursts delected should be independently decoded. How- 
ever, these data bursts include unrecoverable other data on 
the screen or unrecoverable previous screen dita, because 
the data bunts have the digital form compressed using the 
correlation, between signal; that may be' the important factor 
of adversely affecting the picture quality in reproduction. 
The unrecoverable data can not be decoded and thereby 
reproduced in the form of videos. In particular, such a 
problem becomes more frequent In the case of data obtained 
from the video compression system such as the variable 
length coding involving nan-uniform data lengths. 

In other words, although data bursts detected from tracks 
on which data of Ihe 0-th f-frame, the rt-th [-frame, the ln-iti 
1-Gramc ... are recorded can be constructed to a video, data 
bursts detected from cracks on which data of P-fnunes are 
recorded can not be constructed to • video. 

SUMMARY OF THE INV&vnON 
Therefore, an object of the Invention Is to provide an 
apparatus and method for controlling recording and repfo- 



duelion in a digital VCR capable or, in a recording mode, 
extracting indcpcnflenay-deeo&ble dsw. namely, intra- 
frames from digiml signals having i compressed form so as 
to record them on tracts designated with respect to a number 
of different tape speeds and, in a speed-varied reproduction 
mode, repeatedly performing a normal-speed travel and I 
high-speed travel of a magnetic ape id as to delect specific 
dita Tor speed-varied reproduction periodically or rran- 
periodlcaJly recorded 00 track) of the magnetic tape, [hereby 
reproducing videos with unproved picture quality, 

In accordance wiih the preicru invention, this object can 
be accomplished by providing an'appajaou for controlling 
recording and reproduction in a video cassette tape recorder 
comprising: frame attracting means for buffering and ampli- 
fying compressed digital dau input, and extracting specific 
data for a speed-varied reproduction from the compressed 
digital data; frame recording position controlling meant for 
calculating the number of tracks far the compressed digital 
data, selectively outsorting a buffered and amplified output 
and the extrscled specific data from said frame extracting 
means, utd outputu'ng a multiplexing timing signal; frame 
position information recording means Tor recording position 
informadon of melts for a speed-varied reproduction and 
index information on a magnetic tape, based on the multi- 
plexing timing ligna): digital recording means for recording 
the digital signals including the index information on the 
. magnetic tape; digital reproduction means Tor. reproducing 
the digital signals recorded on the magnetic tape; frame 
position information detecting means for detecting position 
information of specific tracks for the speed-varied reproduc- 
tion and index Information tape speed controlling means for 
controlling the speed of a capstan motor, based on the . 
detected index information and position information of the 
specific tracks; and frame removing means for receiving 
therein the output from the digital reproduction means and 
removing unnecessary bit streams from (he specific data. 
Further scope of applicability of the present fnvention will 
become apparent from the derailed description given here- 
inafter. HoweVer. it should'be understood that the detailed ' 
description, and specific examples, while indicating pre- 
ferred embodiments of the invention, are given by way of 
illustration only, since various changes and modifications 
within the spirit and scope of the Invention wflt become 
apparent to those skilled in the art fro m this detailed descrip- 

V- BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects, features and advantages of the 
invention will become more apparent upon a reading of the 
following detailed specification and drawings which are 
given by way oritlustratlon only, and thui are not limitative 
of the present invendon, In which: 

FIG. 1 is a block diagram of a conventional recording 
circuit for a digital VCR; 

FK3. 2 1$ a block diagram of a conventional reproduction 
circuit for a digital VCR; • 

FIG. 3 is a schematic view illustrating recording tracks of 
a magnede tape and a trace of heads travelling In a speed- 
varied reproduction mode in accordance with the convert. 

FIG. 4 is a schematic view Illustrating a correlation 
among frames in accordance with a video compression 

FIC, S is a schematic view illustrating an encoded bit 



FIG. 6 is » ichcmaiic view illustrating synchronous 
blocks of a video signal Tor recording and reproduction; 

FIG. 7 i j a block diagram of a recording contra! circuit for 
i digital VCR in accordance with in embodiment of the 
present invention; 

FIG. 8 it a block digram of a reproduction control circuit 
for a digital VCR In accordance with an embodiment of the 
present invention; 

FIG. 9 ii a schematic view illustrating recording tracks In 
accordance with (he present invenuon; 

F1CS. IDA to 10O arc waveform diagrams of signals 
generated in recording position control; 

FIG. 11 is a schematic view illustrating recording posi- 
tian-syochronized blocks in accordance with the present 
invention; 

FIG. X2 is a Bow than Illustrating a frame detection 
■procedure in accordance with the present invention; 

FIGS. 13A to 13C illustrate a capstan servo speed control 
in accordance with the present invention; and 

FIGS. I4A to ICD are waveform diagrams or signals 
generated in frame removal. 

(fv DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 
Referring to FIGS. 7 and J, there is illustrated an appa- 
ratus for controlling recording and reproduction in a digital 
VCR in accordance with an embodiment of the present 
Invention. 

FIG. Tin block diagram illustrating a recording control 
circuit device for a digital VCR in accordance with ihe 
present invention. As shown in FIG. 7, the recording control 
circuit device Includes a Trame extracting unit 20 for buff- 
ering and amplifying an output signal VI, namely, com- 
pressed digital data, of an interface 1, and extracting specific 
data for speed-varied reproduction from the received signal 
VI, a frame reeotding position controlling unit 21 for 
selectively outputting att output V22 of ihe frame extracting 
unit 20 obtained after the buffering and amplifying opera- 
tions and the extracted specific data VZ3, and outputting a 
multiplexing liming signal V2T. t frame position informi- 
don recording unit IS for recording tract position infonna- 
tioit and index information for speed-varied reproduction on 
a magnetic tape, bated on the multiplexing timing signal 
V27", and a digital recording unit for recording the digital 
dius including (he index information on the magnetic tape. 

In similar to the conventional cast, the digital recording 
unit 18 includes an interleaving and channel-dividing circuit 
2, recording formatters 3A and 3B, channel modulators dA . 
and 43, recording amplifiers 5A and SB, a bead drum 6 
equipped with heads HD1 to HD4, a drum pulse generator 
7 and switches SW1 and 5W2. With (Jul construction, the 
digital recording unit 16 records digital signals Including 
index signals on the magnetic tape. For simplicity of the 
description, the description concerning the digital recording 

The frame extracting unit 20 includes a buffer 21 adapted 
10 buffer the output signal VI of the interface 1 and thereby 
amplify it to a predetermined level, a frame detector 24 
adapted to detect specific data corresponding to in 
Intraframe, and a frame memory 23 adapted to store the 
detected specific data. 

The frame recording position controlling unit 21 includes 
a track number calculator 2S adopted W calculate Ihe number 
of tracks, a mukipleiing timing generator 27 adapted to 



operate mi output SWP of the, drum pulse generator 7 and 
thereby generate a mulciplttini riming signal VJ7, a bit 
iruffinj «rcuit adiptcd to make the output signal V23 of 
frame memory 23 hive ■ constant data length when the 
output signs) V2J ii ji u underflow state, and J multipteitr 
25 adapted to multiplex the output sijtuJs V22 and VU of 
[he frame e* trading unit 20 and Uierecy output a signal VJ5. 

On the other hand, the frame position information record- 
ins unit 19 intrudes a frame position recorder 29 adopted to 
receive the multipleiing timing signal V27' from the frame ' 
recording position controlling unit 21 and record, on the 
leading jranion of,a_tackJor. varied speed, posilionjpfar- 
metionofYneji tiickjpr speed change, and an.!nde*jijnal 
. reeOTdeV30ridapied io record index inforrnaiion orairaek to 
be seaKned' by fa 'index head' 3 1 

In RG. ^ihTiilettnce numeral 8 denotes a guide pin, 9 
a capstan engaged witha pinch roller 10. MI i drum motor. 

FIG. S is a block diagram illustrating a reproduction 
- circuit device in accordance with the present invention. As 
shown in FIG. S, the reproduction circuit includes a digital 
reproduction unit 32 for reproducing compressed digital data 
recorded on the magnetic ape, a frame position information 
detecting unit 33 for detecting index information from the 
magnetic tape and detecting information indicative of the 
position of a specific track, a tape speed controlling unit 34 
for controlling the speed oLchc capstan motor M2, and a 
frame removing unit 35 for [af 'removing speeioe dau for 
speed-varied reproduction during a reproduction at a con- 



:i 5W3 and 5W4. « 
Her) 'UA. and 11B, equiliiers 12A and 12B. channel 
dentodulators 13 A, and 13B. and syne-detecting and-emw- 
currecdrig circuit I4A and 14B. Thii construction of the' 
digital reproduction unit 32 is similar to chat of the conven- 
tional digitat'reproduetion unit shown in FIG. 2. Therefore, 
the detailed description concerning the digital reproduction 
unit 32 will be omitted for simplicity of the description. 
The fame position information detecting unit 33 includes 



adapted to detect, from the outputs V16* and V17 of die 
syne-detecting arrf error-corfceiuig units 14A and 14B, 
posidon information of a specific track including specific 
data recorded, and a recording position decoder 39 adapted 



" The tape speed controlling unit 34 includes a capstan 
servo-speed calculating circuit 38 adapted to operate oatputs 
V36 and V39 of die frame position frame dcteeu'og unit 33, 
and a drive signal generator 37 adapted to generate a drive 
signal V37 for controlling the speed of the capstan motor 
MZ. 

Finally, the frame removing unit 35 Includes a frame 
removal timing generator 41 adapted to operate an outpui of 
the drum pulse generator 7 and outputs V36* and V39"of the 
frame position information detecting unit 33 and thereby 
generate a timing signal for removing specific data for 
speed-varied reproduction, t stuffing bit-detecting and 
removing circuit 42 adapted to detect Hid remove a stuffing 
bit added for preventing generation or the underflow of the 
franc memory 23, and a deformaner ltt adapted (o convert 
an output of the digital reproduction unit 32 to the formal 
having the signal form prior to recording. 
Operations of the apparatus for controlling recording uit 
1 1 ' 1 : digital VCR in ' " ' 



present indention nn'H be described, in conjunction with 
FIGS. 4 10 R 

Fini, in i recording mode, in input signet Vi men as s 
compressed HOTV signal or compressed normal TV signal 
is applied (0 (he interface 1 which, in turn, converts the 
received signsJ into a signs! VI having (he form capable of 
being recorded snd reproduced. 

The signal VI Cram the interface 1 Is then applied to the 
frame cuiracting unit 20. (n rhe frame extracting unit 20, (he 
received signal Vl is buffered and amplified by the buffer 
21 By the buffering udrimplifying operation], the signal 
VI is delayed for a predetermined time. The frame detector 
24 detects compressed [•frames repeated at intervals of n . 
frames, from a bit stream encoded to have frames with ' 
different compressed bit lengths. The frame memory 23 
stores data of the detected [-frames. 

In other words, compressed digital data of the i-framej 
repeatedly present St intervals of 'n frames ire separated 
from the encoded bit stream shown in FIG. 4 and then 
duplicative!/ recorded on a specific track because they can 
be independently decoded. A write enable signal VV7E or 
high level d applied to the frame memory 13 only for the 
period of detecting I-frames from the encoded bit sneam by 
the frame detector 24. As a result, the frame memory 23 can 
store only the compressed video daia of me I-fraoies. 

This procedure for detecting I-frames will be described in 
detail, in conjunction with FIG. 11. An input bit stream ti 
received in (he frame detector 24 and then detodsd. The 
frame detector 24 delects a frame mark code from a header 
of each frame In the bit stream. When the frame maA code 
is detected, an increment in frame counted value is Carried 
Oul If I-frames are present at intervals of n frames, it is 
determined whether (he number of counted frames equals a 
multiple of n fi.e., Jr*n. where fc=0. I, 2. ... X When the 
(n'kjtti is detected, a write enable signal WYE of high level 
is applied to the frame memory 23, thereby enabling com- 
pressed digital data, bits of a corresponding I-frame to be 
stored. When a next frame mark code is detected, a write 
enable' signal WE of low level is applied to the frame; 
memory 23. As a result, it is 'possible (o prevent (runes off 
the frame bit stream other than I-frames from being staretLj 
The frame recording position controlling unit 21 sends: 
selectively I-framc data V23 and record data V21 outputted; 
from the frame extracting unit 20 to the digital recording unit' 
IS at a predetermined Umiog. Accordingly, a recording 
•format shown in HO. S is formed in the digital recording 
onh IS. 

On the other hand, since the lengths of compressed data 
of frames: are oon-uniform, the frame memory 23 may 
encounter an underflow phenomenon that data stored in the 
frame memory 23 at the moment an I-frame is recorded In 
the frame memory 23 is insufficient or an overflow phenom- 
enon (hat data stored in the frame memory 23 prior to 
recording of an I-frame is full. 

This will be descried in detail. Assarning that the average 
bit rate of Input data received In the interface 1 is R and the 
site of regions of the input data occupied by I-framei Is a, 
the average bit raw of data to be recorded Is expressed by 
R+cR, This average bit rate ofdtta is calculated in the trick 
number calculators. In this case, a can be calculated from 
tt=ths number of trucks i for (•frames/ (be number of tracks 
j for P-framei. Here, the number t>r track}, i, is generally 
determined by the average bit (We of, I-frames. 

The multiplexing timing generator 27 operates an output 
V28 of the track number calculator 28 which ealeulates the 
number of [-frame tricks, i, and (he number of P-fr»mc 



tracks, j. The multiplexing liming generator 27 also operates 
the output SWP of the drum pulse generator 7. By these 
operations, a reference pulse is calculated. One pulse of (he 
output 5 WP of the drum pulse generator 7 correspond! (a ■ 
recording period for one [nek in » case of recording one- 
channel data and to i recording period for two tracks in a 
case of recording two-channel dm. Accordingly, the mui. 
liplexing timing generator27 outputs 3 switching signal V27 
enabling trie multiplexer 25 Is selectively output dm V23 
for double speed jlored in the frame memory 23 ind 
normally-recorded data (FIG. 1DB) buffered and amplified 
by. the buffer 22, as shown in FIG. 10D. 

In the output V22 from the buffer 22 shown in FIG. 1DB, 
at represents the period for delaying outputting of [•frames 
present between the first recording trade and a predeter- 
mined track so as to preveni an underflow phenomenon. In 
the worst case where an underflow phenomenon occurred in 
the frame memory 23, the bit stuffing unit 26 performs a bit 
stuffing operation- for adding, to data of l-frames. escape 
synchronous codes and dummy bid capable of being 
delected in reproduction, so as to generate data having a 
constant length. On the other hand, where an overflow 
' phenomenon occurred in Ihe frame memory 23. a write 
enable signal WE of low level is applied from the frame 
detector 24 to the frame memory 23 for a predetermined 

In the frame position information recording unit IS, the 
frame position recorder 2S and the index signal recorder 30 
receive the output V2T from the multiplexing timing signal 
generator 27 of the frame recording posidon controlling unit 
21, The frame position recorder 29 output! information V2? 
based on its frame position discrimination to die recording 
formatters 3A and 3B. Based on the information V29, the 
recording formatters 3A andJB form a synchronous block 
including Information Indicative of the position of a tract 
including * n cxtl-frtme recorded . l a ceeji^adatfjegion, 
The recordtag^tomBaerTSA indil also record the record- 
ing position information In the_Jrstjiynehronou3 block 



{ft ■ recording position of the tracks indudjr^ 1-fiiW.reeonled, 
~ ajshBwWHGTSTffere.uierewrdiVg '— 



<Q _ . ., 

. n rtK>rc3e3rJ7r« cWe converted from the nt 

*"* present between the track including the , 

recorded and the track including the next [-frame recorded, 

as shown in Fia 117' " "T~~" 

OrTihe otheVhaid, the index signal recorder 30 outputs 
index information V30, namely, a pulse indicative Of 
whether an l-frame has been recorded or not, to the Index 
head 31 which, in turn, records the index Information V30 

all operations will be described 

arryingtheheidsHDlioHDd 

is routed by the driving force of the drum motor Ml while 
the magnetic tape engaged between the capstan 9 and the 
pinch roller 10 is fed by the driving force of the capstan 
motor M2, the interface 1 receiving the Input signal Vi such 
u ihe compressed HDTV signal or die normal TV signal 
applies its output VI to the frame extracting unit 20. 
Thereafter, the recorded data is buffered and amplified in the 
buffer 22 for a predetermined period while the 1-fraroe data 
Is stored in the frame memory 23 in accordance with the 
write enable signal W/E from the frame detector 24. 

Subsequently, the multiplexer IS receives selectively (he 
output V22 from the buffer 22 and (he output V23 from the 
frame memory 23, based on the output V27 Prom the 
multiplexing timing generator 27. As I result, the muSti. 
plexer 25 output; the output signal V2S as shown in FTC, 



10D id the digital recording unit 18. Thereafter, the inter, 
leaving and ehanncl-dsviding circuit 2 of the drgiiaj record- 
ing unit 18 interleaves the signal V25 to a predetermined 
form for reducing bum errors and then outputs signals V2 
and V3 channel-divided to be matched with i recording 
channel bandwidth to the recording formatters JA and 38, 
respectively. 

Accordingly, the recording formatters 3A and 3S form 
synchronous, block! shown in FIG. 5 so us toadd synchro- 
nous signals SYNC idenu'flcau'on signals !D and error 
correction codes EdCTThe recording formatters' 3A and IB 
also form position Information blocks of recording tracks, 
based on the output V29 from the frame position recorder 29 
in the frame position information recording unit 19, thereby 
forming position information- about the first synchronous 
blocks of the tiacks including l-frames recorded. 

Outpuu V4 and Vi are convened to a predetermined 
recording format in the channel modulators 4A and flB, ■ 
amplified to a predetermined level by the recording ampli- 
fier! 5 A and SB, and then selectively sent to the heads HD 1 
(or KD3) and HDZ Cor HDd) via the switches S WI and S WZ 
switched by the output SWF of the drum pulse generator 7 
generated by the rotation of the drum motor Ml. 

Thus, the outpuu of the recording amplifiers SA and SB 
selectively applied to lite heads HJM £orHD3) and HDZ {or 
HIM) via the switches SW1 and SW1 being switched are 
recorded on the magnetic tape in a recording format shown 
in FIO. 9. 

On the other hand, when a speed-varied reproduction 
mode ii selected in a case where the data of the recording 
formst shown En FIG. 9 hu been recorded on the magnetic 
ape. the dsn recorded on die magnetic tape is reproduced 
in the digital reproduction unit 32. Thai is, slgoaJi recorded 
on the megnedc rape are detected by the heads HD1 {or 
HD3) and HD2 {or KD4) while the magnetic tape engaged 
between the capstan J and the pinch roller J 0 rotated by the 
capstan motor M2 travels on the bead drain S driven by the 

The signals detected by the heads HD1 (or'ffDJ) and HDZ 
(or HEM) are sent to the reproduction amplifiers UA and 
UB via the switches SW3 and SW4 switched by the output 
SVVT of the drum pulse generator 1. respectively. The signals 
received in the reproduction amplifiers 11A and [IB are 
amplified to a redetermined level and then sent to the 
equalizers 12A and 12B which, in mm, compensate distor- 
tions of frequency chsracteriides of the amplified signals 
V10 and VU, respectively. Resultant signals VI2 and V13 
from the equalizers 12A and 12B arc then applied to the 
Channel demodulators 13A and 13B which, fa ram. demodu- 
late the output signals VIZ and V13 to the original signal 
forms, respectively. 

Output signals V 14 and VIS from the channel demodu- 
lators 13A and UB are received irt^^ync-detectin| and 

respectively synchronous signals SYNC *r«l identification 
signals ID from (he received signals V14 and VIS and 
remove error components included in the recorded data. 
Resultant signals VI t and V 17 from the sync-detecting and 
error-correcting circuits WA and MB are applied to the 
(Jeinterieaving circuit ISA and ISB which, in turn, delnter- 
letve the signals VIS and V17 to the original signal forms, ' 
respectively. Resultant signals V18 and VIS are then sent to 
(he deforraatter 1< of the fntme removing unit 35. 

At this time, the frame position information detecting unit 
33 detects index information recorded on a control trad: 
disposed St the lower edge of the magnetic tape by the inde* 



head 31. The index information il a pulse indicative of i 
track including an I-framc. On She other hand. Ihc recording 
posiiirm-syncironiKd block detector 10 detects recording 
posMon-symhroniled blocks recorded wiih I-frumej from 
the outputs V\6 and VJ.7 of the sync-dclccting and error- 
correeiing circuit* 14 A and MB. Upon dejecting the index 
informaiion in order to achieve i discrimination for the 
politico of a specific track, the index signal detector 34 lakes 
into consideration the lime taken to control a speed matched 
with a speed multiple and calculated in the capstan servo 
speed calculator 38 of the tipe speed controlling tiMl34.Thc 
physical position of ihe index coed 31 it determined by the 
processing speed of Che caps™ servo speed calculator 33. 

The recording position-synchronised block detector 40 
also detects the outputs VK and VI7 of the svnc-diiecting 
and error-correcting circuits 14A and MB and separates 
recording positlon-synchroniied biocks shown In FIG. 11 
from the detected signals VIS and V17. The recording n ' 
posftion-synehroniied Mock detector 40 outputs a signiil 40] ]£4fl 
which is indicative af'eodes relating to die speed multiple l 
and selected from codes indicative of relative positions end 
present in the separated synchronous blocks, the recording 
position decoder39 decodes the signal V40 received-from ,V 
the recording- p«iUDn-jyntkronjied biock detector 40 [and] imaged oq 
the speed multiple o. An optional code DfFi present [it each J. ~ 
synchronous block is a code indicative of the number-of 
(racks present between the current track and the i-th track 
including specific data recorded. 

Accordingly, the frame position information detecting 
unit 33 detects specific track posilion information periorfi- 
cally or non-periodteally recorded and track position infor- 
mation about i-trames recorded in the recording position- 
Synehraitittd blocks, taking into consideration the 
ealeutxion time taken to control the speed of the capstan 
motor M2 and the driving time. In this connection, the 
capstan servo speed calculator 3S receives the position 
Information V3S from the Index signal detector It and the 
position information V3S from the recording position 
decoder 39 and thereby calculates the rotation speed of the 
Capstan motor M2 in accordance with the input, speed 
multiple o. Resultant signal V38 from the capstan servo 
speed calculator 33 is then applied to the capstan servo 
driving signal generator 37 which, in turn, controls (he speed 
of the eapstan motor M2 so that the capstan motor M2 can 
be driven repeatedly at a normal speed and a high speed. As 
a result, the heads HD1 to HIM mourned on the drum 6 
repeatedly travel at Ihe normal speed on specific tracks of the 
magnetic tape and jump travel on other tracks, thereby 
enabling reproduction of speed-varied videos. 

FIGS. 13 A to 13C illustrate an example of a capstan servo 
speed control in a case where speed-varied specific data 
have been recorded on every two-track at intervals of Tour 
tracks. In this case, (he capstan motor M2 is driven two 
tracks at a normal speed in the same direction as (he 
recording tracks for the fin I hair of the initial cycle shown 
in FIG. 13p, For the next half of the initial cycle, (he capstan 
motor M~2 is driven four (neks at a high speed. During the 
accelerated driving, ihe capstan motor Ml exhibits the 
driving characteristic shown in FIG. 13A because (he output 
V37 or the capstan servo driving signal generator 37 is 
periodically varied in level, as shown in FIG. 13C. By virtue 
of such a speed-varied driving or the capstan motor Ml. it 
is possible to reduce an escessive characteristic of die 

The outputs VIS and V19 from the digital reprodueJon 
unit 32 resulted from the speed-varied reproduction are sent 
to the defonramer IS of (be frame removing unit 35, 



convcnof into the signal form prior to the recording, and 
then oulpulled is a speed-varied reproduced signal Vo such 
is a digital HDTV signal or i normal TV signal via die 

For the signal conversion in the defonmatfer IS, it is 
required to remove the miffing bits or dummy Wis idded for 
preventing the underflow phenomenon of the frame memory 
23 upon recording data for varied speed an specific tracks, 
lb this end, the stuffing bli-deieeu'ng and removing circuit 
42 supplies a'bii removing signal V42 for preventing any bit 
string from being outpsited to the interface 17 when a 
Stuffing synchronous code recorded at the starting portion of 
staffing bit* is detected. The supplying of the bit removing 
signal V42 is continued until a stuffing bit end code is 

In Hie reproduction at the normal speed, the frame remov. 
ing unit 35 also separates data of recording tracks for varied 
. 3petd so that the 1-fnme data recorded on the magnetic tape 
for the speed-varied reproduction ii prevented from being 
outputied to the Interface 17 and thereby being included in 
the reproduced signal Vo. 

On the other hand, the frame removal timing generator *l 
receives position information of tracks recorded with spe- 
cific data for varied speed irom both the recording posldon 
decoder 39 and the inde* signal detector 36 of the frame 
posidon information delecting unit 33. Based on the output 
SWF Of the drum pulse generator 7 shown In FIG. MA, the 
frame removal timing generator 41 then outputs a frame 
removing signel V« shown in FIG. WC to the deformuter 
IS. 

. Based on the frame removing signal V4I, the deformuter 
li removes t-frame data from the signals VI! and VIS 
(FIG. MB) .received from the delnterleaving circuits ISA . 
and 15B of the digital reproduction unit 32, Ai a result, the 
deformuter 16 outputs a signal V2Q shown in HO. 14D, 
thereby enabling the reproduction at (he normal speed. 

As apparent from the above description, the present 
invention provides an apparatus for controlling recording - 
and reproduction ta.a magnetic VCR capable or sepanu'ng j 
specific data ror a speed-varied reproduction trom eom : j 
pressed digital video signals and recording them on desig- , 
nated tracks in a recording mode, recording position Infer- j 
mation of the designated tracks en a control track by an - 
Index bead or recording position information of recording 
posirion-synehronfaed blocks at the starting portions or the 
designated (racks recorded with the specific data so as to 
accurately scan the designated trades in a reproduction 
mode, controlling a capstan lervo speed so as to maintain the 
travel of a magnetic tape at a normal speed and periodically 
omen-periodically accelerate or decelerate it where specific 
data for varied-speed have been recorded periodically or 
non-pertodieaiiy on predetermined portions of aides, 
thereby making heads travel repeatedly at the normal speed 
and the high speed and thereby detect continuously the 
specific tracks for varied-speed, fn accordance with the 
apparatus, the specific data for a speed-varied reproduction 
Is removed In the reproduction at the normal speed. Thus, 
the reproduction at the norm*! speed can be accomplished. 

Accordingly, the present invention provides a repeatabil- 
ity or reproduced video at a varied speed without any 
deterioration m picture quality in that It enables recording of 
specific data for speed-varied reproduction and continuous 
detection of the specific data in the speed-vsried reproduc 

Although the preferred embodiments of the invention 
have been disclosed for illustrative purposes, those skilled in 



the <ui will appreciate thK various modifications, additions 
and substitution! arc possible, without departing Tram (he 
scope ind spirit or the invention as disclosed in (he accom- 
panying claims, 
.vx What is claimed hi 

1, An apparatus for controlling recording and reproducing 
In a video cassette taps reeonier comprising: 
frame extracting means for buffering compressed digital 
don Input thereto, and extracting specific dan for a 
speed-varied reproduction from itid compressed digi- 
tal data; 

frame recording position controlling meini Tor calculat- 
ing a number of tracks for recording the compressed 
digital data and selectively outputting a buffered out- 
put, said extracted specific dsn from said frame 
extracting means, and a multiplexing timing signal; 

frame position information recording means Tor recording 
' position information or specific tracks for (he speed- 
varied rcproducu'on uid index Information on t mag- 
neiie tape, based on said muitiplexing liming signal; 

digital recording means for recording digital ligntls 
including said digital dam and said index information 

digital reproduction means for reproducing the digital 
signals recorded on the magnetic tape; 

frame position information detecting means Tor detecting 
said position infonnitioa of the specific iraclsi for (he 
speed-varied reproducing and said index information; 

cape speed controlling means Tor controlling the speed or 
a capstan motor, based on said detected index iufor- 
marjnn and said position information of the specific 
tracks; and 

frame removing means for receiving an output from the 
digital reproduction means and removing unnecessary 
bit streams from (he specific data. 

2. An apparatus in accordance with claim 1, wherein said 
frame extracting means comprises: 

an interface for receiving said compressed digital data; 
a buffer for buffering an output of said interface for a 

predetermined period; 
a frame defector for detecting said specific data from sajd 

output of the interfile and outputting a write enable 

a frame memory for selecting and storing the detected 
specific data, based on said write enable signal. 

3. An apparatus in accordance with claim I. wherein said 
frame detector counts a number of frames when a frame 
mirk code it detected from a bit stream of said output of the 
interface, and enables said write enable signal when s<Jd 
counted number of frames is determined to be the same as 
an interval number at which l-frames are present, 

4. An apparatus in accordance with claim 1, wherein said, 
frame recording position controlling means comprises; 

a track number calculator for calculating an average.bit 
rate of siM compressed digital data, lbs size of the 
specific data, a number of tnefci for recording said 
specific data and a number of tracks present between 
said specific (neks; 

a multiplexing timing generator for receiving an output 
from sajd (rack number calculator and outputd'ng a 
switching signal for positioning (he specific data on 
said specific tracks in scconlance w'itiu head switching 

a multiplexer far selecting rut output Item said frame 
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plcxing liming generator and jendirtg said selected 
Output to said diji{sl recording means; wd 

t bit Stuffing circuit for Riling insufficient datVwilh bit 
streams or dummy bits when said selected output or the 
frame eatntciing means is at ait underflow state 

5, An apparatus itt accordance with claim 1. wherein said 
frame position information recording means comprises: 

a rrarae politico recorder for receiving ui output from 

ouipuuing position discrimination information to slid 
digital recording means so as 10 record position infor- 
mation or 1 neat speci He track on an initial synchronous • 
block of 1 track having said specific data recorded 
thereon; and 

an index signal recorder for recording position Informa- 
tion or laid track hiving said specific data recorded 
thereon on a control track of said magnetic tape by an 
mdex head. 

G. An apparatus in accordance with claim 1, wherein said 
frame position information detecting means comprises: 

an index signal detector for delecting index information 
recorded on a control track of said magnetic tape, said 
' index information indicating whether locks recorded 
with said specific data art- present; 

a recording position-synehroniied block detector for 
detecdng an output from said digital reproduction 
means and detecting recording posidon-synchroniied 
blocks recorded with codes indicative of relative posi- 
tion information of said tracks recorded with said 
specific data; and 

a recording position decoder for decoding an output of 
said recording positioo.jynchroniied block detector, 
based on 1 number of different tape speeds, and thereby 
outputling a signal for calculating a capstan servo 

7. An apparatus in accordance with claim 1, wherein said 
tape speed controlling means comprises: 

a capstan servo speed calculator for calculating a capstan 
servo' apeed for repealing a normal speed travel on said 
specific tracks and a high speed travel on tracks " 
between adjacent specific tracks in a speed-varied 
reproduction by using the position information of the 
specific crack from said frame position information 
detecting means based on a number of different tjjjt ' 

a capstan servo drive signal generator for controlling 
driving of said capstan motor, based on an output of 
said capstan servo speed.caleulator. 

8. An apparatus in accordance with claim 1. wherein said 
frame removing means comprises: 

a deformatter for convening an output of said digital 
reproduction means to a signal form prior to recording: 

a stuffing bit-detecting and removing circuit foroutputtbg 
a bit removing signal to laid defbrmitter and removing 
stuffing bits or dummy bits added for prevenring gen- 
eration of an underflow of said frame extracdng means 
in the speeo-vaiied reproduction; and 

a frame removal timing generator for receiving said 
position information of the specific tracks from said 
frame position information detecting means and out- 
putting 1 frame removing signal to the oeformarier, 
based on a bead switching signal, thereby preventing 
outputtlng of said specific, data in a normaMpeed 
reproduction- 

9. An apparatus in accordance with claim i, wherein said 
specific data includes [•frames. 



digital iwoniinj menu ind said dijiial reproduction mews 
include > plurality of fiendi and switches for selectively 
recording and reproducing the digital signals. 
U. An apparatus for eontrollinj recording in a video 

frame extracting means for receiving compressed digital 
data inpul thereto and extraeting specific data, for a 
speed-varied reproduction from said compressed digt- 

frame recording positron controlling means for generating 
> multiplexing timing signal and multiplexing laid 
compressed digital dill and laid extracted specific dais 
from said frame extracting means based on said mul- 
tiplexing timing signal: 

frame position information recording means for recording 
index information and position information of specific 
tricks for recording said specific data for die speed- 
varied reproduction on a magnetic tape based on said 
multiplexing timing signal; and 

digital recording means for recording digital signals 
including said digital data and specific daa Tram said 
frame recording position controlling means on the 
magnetic tape. 

12. An apparatus in accordance with claim H, wherein 
said frame extracting means includes: 

an interface for receiving said compressed digital data; 
a buffer for buffering in output or said interface for a 

predetermined period; 
a frame detector for detecting said specific data from said 

output or the interface and outpurdng a write enable 

signal; and 

a frame memory for selecting arid-storing said specific 
data based oa said write enable signal. 

13. An apparatus in accordance with claim 12, wherein 
said frame detector starts counting frames when a frame 
mark code Is delected from a bit stream of laid output of the - 
Interface, and enables said write enable signal when said 
counted frame number equals an interval number at which 
[•frames are present. 

14. An apparatus in accordance with claim 11. wherein 
said frame recording posftion controlling means includes: 

a tract number calculator for calculating a number of said 
specific trades for recording said specific data and a 



:e with claim W, wherein 
said frame recording position controlling means includes a 
bit Huffing circuit for filling insufficient data with bit streams 
or dummy bits when said selected output of the frame 
extracting means ii at an underflow sute. 

IS. An apparatus in sceotdance with claim 11, wherein 
said frame posldon informadon recording means includes: 
a frame position recorder for receiving an output from 
said frame recording position controlling means and 
outputting position discrimination information to said 
digital recording means so as to 1 record said position 
information of said specific cracks; and 
an Index signal recorder for recording said index infor- 
mation on a control track of the magnetic (ape, said 



index information including information indicating 
whether said apeeific tracts Tor laid ipecific data ire 

17 P An e appaf3tia in accordance with claim 11, wherein 
said specific data includes [.rntmes. and said digital record- 
ing means includes a plurality or heath and switches for 
selectively recording said digital rignati. 

18. An apparatus in accordance with claim U, wherein 
said digital recording means includes an interleaving and 
channel driving circuit, a plurality recording formatters, and 
a plurality of channel modulators, for formatting said digital 
signals so is to record said digital signais on the magnetic 

19. A method for controlling recording and reproduction 
in a video cassette tape recorder, comprising the steps of: 

• extracting apeeific data for a speed varied reproduction 

from compressed digital data: 
calculating a number of tracks for recording said digital 

d&U and owputting > multiplexing timing signal oestd 

on said calculated .number or tracks; 
recording position information or specific tracks for the 

speed varied reproduction and index information on a 

magnetic tape based Dn said multiplexing timing sig- ! 

nil; 

recording digital signals Including said digiui daw and ', 

said index information on the magnetic tape; 
reproducing "ii Digital signals recorded on the magnetic j 



controlling the jpeed of i cipvan motor baaed on said 
delected index information and position information of 
(he specific tricks; and 
removing uraieeesswy bit stream! rrom said specific data. 
JO. A method in accordance with claim 19. wherein slid 
specific data include! I.fVimei. 

21. A method orcofltiolling recording in a video cassette 
tape recorder, comprising the steps or: 
Q extracting specific data for i speed-varied reproduction 

^ from compressed digital data; 

generating a multiplexing timing signal and multiplexing 
^ said compressed digital data and said exuieted specific 

fr* dau based on said multiplexing timing signal; 

'CO recording index information *nd position informition of 

109 specific trades for recording laid jpecifie data for the 

ify ipeed-raiied reproduction on a magnetic tape based on 

■= said multiplexing timing signal; «nd 

'*■ recording digital signals Including said multiplexed dlgi- 

" u! data and specific data on the magnetic tape. 

O 12. A method in accordance with claim 21, wherein said 

N " 

iTU 

a 




n .apparatus for controlling recording, in a.digital recording device, comprising: 
pi wait receiving digital vtdgp data; 

a rJetcctfcn circuit coupled to the input unit and detecting specific data from tye. 
received digital video Jfoa; 

a data generating 9irc^fccOTr^ed.to_^jtEtficiioii circuit and generating a plurality of 
sition data, each of the piur atitv of relative position data indicative of a'p1ura|jty of 
relive positions from a current specific dara-Jocation to each of a plurality of conserve 
specific data locationsiand. 

a- necord i ng unit covp i ed to the' data g enerating ciHuit and ,j aa s irrfin eJfa. s ., rf is itB l v i deo 



ppfojp 



data, the detected specific data, and the plurality of relative position data on a digital medium. 

eeific data is I-fcams.da.ta, 




nJth^pfieifit 



agaratus of cla im 23. wherein the data generating circuit includes: 
a t i mfaffsfeml, i ^^tin J r circuif generating a timing control signal: and 

fij irultip l exer cQuplaTrhs^rning signa l generat in g circuit , and selectively , outputt 
the detected specific data and the digitaTvtdco .data based on the timing control signal. 



lVj ^ T!nPrhe apparatus of cla\rn 23. wherein the digital medftim.bclud.es a magnetic medium. 

T^CapparahisV claim 23. wherein each of the pluraUtv.of relative position data includes 




^V^A p l urality of distancelqdicators. each dis tance indicator bdicatbg a distance between the 
current specific data locatlonSnd one of the consecutive specific data locations. 



2, 8, The apparatus of claim 27. wh fetqiri said distance is represented with a number of 
distance units present between the current spe cific data location and ojifi-.of .^..consecutive 

specific data locations, \ 



is of\)aim 28, 



wherein the distance unit is a track on the storage medium. 



^ v 30. The apparatus of claim 23, wher ein the fainrriine unit includes: 
a formatting c ircuit coupled to the det&tit 



itjon circuit and forming a synchronous block 



( including one of the plurality of relative position^ therein for each video data region. 



\ 31 The apparatus of claim 30. wherein the v itfen data regions are T-frame data regions. 

32. The apparatus of claim 31. whafoikhe^ecording unit records the synchronous block on 
■ the digital medium for each I-frame (^fe^on. 

An apparatus for controlling reproduction in a digital reproducing-d e vicg. comprising: 
\ a yft prodacing unit reproducing di gital data stored on a digital medium, the digital data 
i n c lud i ng plurality of specify fa t a and a plurality of relative position data, each relative 
position datkiridicative of a p l u r ality of r e la ti v e pos i tions ftc-m a current specific data 
loc a ti on , to ea cfrVa plurality of consecutive specific data locations: 
q a detection citeuit coupled to the reproduci ng unit and dctWt i na Liaa e .. Q ilh s . p lH ra . l i tY .. a f 

jjB relative position data fro m the reproduced digital data: and 

&* a control circuit W<W t0 the detection c i rcuit, receiving a variable-speed command 

03 and controlling the reproducin^unit to reproduce at least another specific data based oh the 
Ijjjj detected relative position data and flit v ariable-speed command, 

^ -Mi Thft apparatus of claim 3 3 . whereiTr t heVtectioti ci rcuit includes : 
^ a. decoding circujt selecting one of fhe>elative positions represented in said detected 

'£ relative posit ion data based on the variable-speed chrnmj 




wherein ftc distance unit is a track on the digital medium. 
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^^Tfte apparatus of claim 33. wherein the reproducing unit includes a motor for moving the 
digital mpdium. 

4f>. The apparatns^|aim 39. wherein the control oircttit includ es; 

a nalcnlatmg circuit calculating a ro tational speed of the motor based on the detected 
relative position data. \ 

4; . The -apparatus of ciairn 33. wherei n t h e re p r o dTOinr unit includes reading heads and 



>. O ff. A method fnr controlling recording in a d i gital re cording deyicCOTmuriiiing the steps of : 
ins digital video data; 



^otjntT specific data from the received dints! video data; 
g^B^tir^a jluTality of relative position data, each of the plurality of relative position 
j{§ $ m indicative pf a plttrajiw o f r elati ve p os ition.'; from a current specific data l ocation to e ach 
'' W of a plurality of cnnsecutiv^ ecific data locations: and 

i, r w r tiine the digital yideo^atft, the detecte d sp eci fic data, an d th e pfaft l ltY of relat i ve 

^ position data on a digital medium. 

S \ 

43. The method of claim 42. wheVeiri in sa id detecting step, the specific data is I-frame dat a, 

IK \ 

44 , Tne meth od of claim 42. farther oornprisine the' step of; 

^ Ji\ gsneaiHig.a timing control signal; and 
said rwQrdingjstep.incIui 



recording the digital video date S ti ff the de t m M s pecific data based on the timing 
fipptml signal. 

'^^ ^ThB method of claimW wherein i n said recording steo. the digital medium i ncluds s.8 
magnetic medium, \ 



47. The method of claim 46. wfifcrein said distance is represented with a number of dishing 
iMite-MSSSH between the current specific data location and one of the consecutive specific 



48. The method of tflaim 47. wherein the distance unit is a track on the digital milium 



rein sm& rc 



49. The method of claim 42. wherein saiB recording step includes the step of: 

forming a synchronous block including one of the plurality of relative position data 

therein for each video data region, 

50. The method of claim 49, wherein in said fonking step. Jhg.Yideo.data regions are l-frame 



' 51. The me thod of claim 50, wher ein sajo tee o rding step includes the step of recording the 

synchjonoiiii 'block on the digital medium jb^h.I-frame data region, 

...A-method for controlling reproduction, in, ft digital reproducing device, comprising the. 

teproducmg digital data sto red on a digi tal medium, the digital data including a 
plurality cWefitfic.data.and a plurality of relative position data, each rslative.Bfl3iiigiLdatfl 

indicative of aVurahtv of relative positions from a current specific data location to each of a 
■ plurality, of coasecHtiYC specific dataiacations; 

detecting one^of the plurality of relative position data from the reproduced digital 

data; 

receiving a Yflriable^eed command; and 

ag2.ducjng.at, lea5t.ar^sr^a;ific^a_b,a5.ed.on the detected relative position data 
apd .the variable-speed, command. 

S3L. The method of claim,.??, wherein sai^reprgdHcing step includes the step of: 

decodmE.the, deteptcd relatiyfi.posiflSn.data by selecting one ,Qf.Qis. rsMve positions 

represented in the detected relative position fota based on the variable-speed command to 

reproduce. .the at least another specific data, 




4a The method of claim S2. wherein tKtis necific da taifcl-frane data . 

is methnW claim 52. wherein each o f the plurality of relative position data includes a 
nf distance indicator", each distan ce '"rftcator indicating a distance between the 
rairrent specific data Ideation and one of the, consecutive specific data locations. 

Thft.-methort nf claim S5Wh , e , rein said d ^ance is represented with a number of distance 
Knits present between the-curreHl specific d^ a location and one of the consecutive Specific 
data locations, \ 

T/ The method nf claim 56 , wher^n the d 'st™™ unit is a track on the digita l med i u m, 
J* \ 

fh* SR. The method of claim 52. wherein s W reproducing step inoludw (he step of ; 

jjj ,^,^ n ? > rotational snced of\rr,ntor for moving ftm ffipihl mflrtium based on the 

iru 
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